ene eT ceaistatcauyece 
aa {sea ee oe 


Genin eNOS GAG Oe 


yo Wie YF 


For Reference 
NOT TO BE TAKEN FROM THIS ROOM 


BSOBOOOSBOO ED 
The University of Alberta 
Printing Department 
Edmonton, Alberta 
SOOSOOOO OCS 


THE UNIVERSITY OF ALBERTA 


RELEASE FORM 


NAME OF AUTHOR . . . . . ZAMES AMOS ORIEUX , rae sotts 


TITLE OF THESIS . Queensland Test and Coloured Frognessive _, 


_Matrices: A Normative Study on Deaf Children 


DEGREE FOR WHICH THESIS WAS PRESENTED .Master of .Education. 


YEAR THIS DEGREE GRANTED... . Fall, W974. . 2... 


Permission is hereby granted to THE UNIVERSITY OF 
ALBERTA LIBRARY to reproduce single copies of this 
thesis and to lend or sell such copies for private, 


scholarly or scientific research purposes only. 


“The author reserves other publication rights, and 
neither the thesis nor extensive extracts from it 
may be printed or otherwise reproduced without the 


author's written permission. 


DATED 2 & ff os | 


4 
MM2IA % YURI we i 
' 
MAOT Seagiag “i 


my. f SAIKAL 


a a a. 1 
Z Val ri) é oe of Aoi us a ss ZONA koe Fy, v L 
. - * . 7 . e ° sa - - _ ey 


r) dy 4 _ aad’ a) a" 
é eTi Setuolo) baa a ’ beak eR . Seer W sine 
7 7 - . + . - . . il P ako 
> 7 } : . : ; 
so : deren Te onpA bend 
AD ‘teatl ¢ “4 F c ey LS PLAN & 269i af ay fe 
= 


2 aa. '& “4:8, ete, aaraane a3 cae ela? 


; 7 
a YTTAANVINY BHT. od beraany. yori 6 antoota 
aidd to. saiqos laa peg a = 
+ 


bas pedeight on tn 


roan & 


22 mos? annie 
edt suodd bw becuhonte eh 


THE UNIVERSITY OF ALBERTA 


QUEENSLAND TEST AND COLOURED PROGRESSIVE MATRICES: 


A NORMATIVE STUDY ON DEAF CHILDREN 


by 
(re) James A. Orieux 
x bse } se 
A AHESES 


SUBMITTED TO THE FACULTY OF GRADUATE STUDIES AND RESEARCH 
IN PARTIAL FULFILMENT OF THE REQUIREMENTS FOR THE DEGREE 


OF MASTER OF EDUCATION 
IN 


COUNSELLING PSYCHOLOGY 


DEPARTMENT OF EDUCATIONAL PSYCHOLOGY 


EDMONTON, ALBERTA 


BALL,  197u 


emraure -aTAtaaA w 2 aE 
ROY eTHVEsT 


' ' . ; 
\ 
Oty Dei 
Ca47pOn CEAI09 GHA TET Gas 


HO Tad vo YOINe STAN a 


vd 


7 
a 1) .A perme 
¥ qt a 
' i 
— ’ 
~, i 
+. 
Ed Dn 
7 ‘ — 
NM = q = # 
2 i Os 
: . ae 
ee te A 
Cicer k 


—— "4 


wos 


THE UNIVERSITY: OF ALBERTA 


FACULTY OF GRADUATE STUDIES AND RESEARCH 


The undersigned certify that they have read, and recommend 
to the Faculty of Graduate Studies and Research, for acceptance, a 
ee entitled "Queensland Test and Coloured Progressive Matrices: A 
Normative Study on Deaf Children", submitted by James A. Orieux in 
partial fulfilment of the requirements for the degree of Master of 


Education in Counselling Psychology. 


Shycurr. eae 


¥ ‘i 
f ¢ ia :, 
> 
RJA WD THLLAVI ME aT : 
_ i 


t ovat yodt salt yihiwes bemginteb aw oat — 


B ,6or oo to? ,fiotseeadl hei soit bute, atagbarsd ‘te eeu 


| 4 :eentets{t-evlegergee? beageled fas geet ta ramon elt ns ata 


ni siroiet) .A aetet yR.Sere pease Ne hciies ra ‘ead: - couse 5 Lis 
Lo teteal to Metab see <4 abtiomettamen owt %0 es aed iit fe 


= ¢ ss . 
= esototiget gxet Pangan r mote 


’ 


ABSTRACT 


The primary purpose of this study was to develop preliminary 
norms for the students at the Alberta School for the Deaf for the 
Queensland Test, which is a test of non-verbal cognitive ability. 

Ninety-four students, 5 boys and 0 girls, at the Alberta 
School for the Deaf were individually administered the Queensland Test 
and the Raven's Coloured Progressive Matrices (19147), which was used as 
a comparative measure of non-verbal cognitive ability. The latter was 
administered as a group test. A significant correlation of .80 (pé.001) 
was obtained between the Queensland Test and the Coloured Progressive 
Matrices. 

The relationship between the effects of sex, residence status 
(time spent away from school residence), and hearing level, and students' 
performance on the Queensland Test was investigated using analysis of 
variance. Results were not significant at the O05 level. 

Preliminary norms were developed and reported as Quartiles. 
The small number of cases at each age level precluded the development 
of more refined norms such as percentiles or stanines. Guidelines were 


provided for setting’ up more extensive norms. 
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CHAPTER I 


INTRODUCTION 


Those working with the handicapped, and specifically with 
the deaf, are often frustrated by the lack of assessment instruments 
available which have been developed for and normed on a deaf population. 
Levine (1971) states that in thinking out the key problem in testing 
the deaf, it occurred to her that ' ... there are not enough instruments 
devised for or standardized on the deaf to cover the many needs and 
situations that call for valid test information'. She goes on to say, 
'As a result of this impoverishment, testers of the deaf supplement 
their slim resources by dipping into the pool of measures standardized 
on the hearing (p. 83)'. Kearney (1969) states 

The assumption can be made that, for the deaf, a performance 

scale of cognitive ability may be able to give a useful 

assessment of mental ability, whereas more frequently used 

scales which contain verbal items, may give a less valid 

assessment. In other words, an intelligent deaf subject 

who is rated low on a verbal intelligence test, is rated 

low because of his deafness. A wrong diagnosis of his 

intelligence has been made (p. 3). 
She sees two main problems confronting testers of the deaf: first, 
finding a scale of cognitive ability which does not require the use 
of overt language; and second, establishing that the test items do 
not require the use of 'internal language' for the solution of the 
set task. In this case, she defines "internal language" as ' ... 
the use of words as opposed to the use of symbols in the forming of 


concepts and ideas (p. )'. 


In her study, in which she used the Queensland Test with 
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deaf children (Parker, 1965; Kearney, 1969), Kearney concludes 
that ' ... The Queensland Test is a satisfactory measure of the 
cognitive ability of deaf children in Queensland’. She goes on to say 

In order ... to assess the ability of the deaf to be assured 

that this is developed to the fullest possible extent of the 

potential that exists, there is a need for a measuring tool 

that will accurately determine cognitive capacity. The Queens- 

land Test has been shown to be an adequate test in its present 

form. It remains that norms should be developed for the deaf 

population (p. 13). 
The Problem 

It appears that there is a need for tests which are developed 

for and/or standardized on a deaf population. The concept of intelligence 
in the general population is strongly associated and dependent upon 
verbal ability and the related tasks of reading and comprehension. 
Although there are many excellent non-verbal "performance scales" of 
cognitive ability, the manner in which the procedure for administering 
the items are standardized may often be biased toward a hearing child, 
especially in the case of timed items on which a hearing child can cue 
himself verbally in order to retain concepts such as colors and numbers. 
Items dependent upon a time limit may present undue difficulty to the 
deaf child. The deaf child's system of symbols may be quite different. 
He may not have the same facility of utilizing visual cues in forming 
concepts and, according to Vernon and Brown (196) the deaf child reacts 
to the factor of timing on a test, differently from the hearing child. 

In the assessment of deaf children, there may be valid reasons 


for wanting to compare the deaf child to a hearing child, or the norms 


of the hearing world, in which he must eventually cope. However, there 
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are many occasions, especially in clinical assessment, when a 
comparison of the deaf child with his peers is very valuable, 
especially in a residential school setting where conditions are 
controlled to a greater degree than in a regular public school. Well 
known tests, such as the Wechsler Intelligence Scale for Children - 
Performance Scale, (Wechsler, 1949), can be used effectively in 
assessing the deaf on an individual clinical basis. However, there 
are no deaf norms available and it appears that modifications to 
certain subtests would have to be made before such norms can be 
developed (Graham & Shapiro, 1953; Levine, 1971; Willis, Wright & 


Wolfe, 1972). 
Purpose of the Study 


The primary purpose of this thesis is to establish prelin- 
inary norms to be used with deaf children enrolled at the Alberta 
School for the Deaf in Edmonton, for the Queensland Test. It is felt 
that this test can be administered without modification and that it 
will provide a useful measure of cognitive ability. A secondary purpose 
is to investigate the usefulness of the test with respect to the validity 
and reliability reported in Kearney's study (1959). Performance on the 
Queensland Test will be compared to performance on the Coloured Progress- 
ive Matrices (Raven, 1917), a non-verbal intelligence test. The effects 
of sex, level of hearing, and residence status on a subject's performance 


on the Queensland Test will be investigated. 
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Definitions 
1. Cognitive Ability - non-verbal intelligence as measured 
by the Queensland Test and the Coloured Progressive Matrices. 
2. Hearing Level - as contained in the School's audiological 
reports. The figure reported is the average decibel loss for 
the better ear within the "sppech awareness threshold", that 
is, the level at which the subject is aware of sounds resulting 
from speech, but not necessarily the ability to discriminate 
speech sounds in terms of comprehension. Decibel ace is 
generally reported as a figure from 0 - 100 with an increase 
in the figure indicating a greater hearing loss. 
3. Normative Group - Younger students are admitted to the 
Alberta School for the Deaf on the basis of having been deaf 
at birth or prior to having acquired language skills. Those 
students admitted at an older age are accepted on the basis 
of not being able to cope in a regular school program. A child 
who through assessment is diagnosed as mentally retarded, is not 
admitted to the School. 
The normative group consisted of 9 students (5h boys and 0 girls) 
between the ages of 7 years, O months and 15 years, 0 months as of 
April 1, 197). The range in age was selected on the basis that the 
test being used is not recommended for use below age 7 years, and 
the top age of 15 years, represented a practical cut-off point in 
terms of cognitive ability and future use of the test in assessing 
students at the School. All students within the prescribed age 
limit were tested, regardless of whether they were receiving special 


programs relevant to learning difficulties. 
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Limitations 
1. The results of this study were intended to be applied to 
those students enrolled at the Alberta School for the Deaf and 
their use with other deaf children should be done with great care. 
2. It is recognized that there are other performance scales of 
intelligence, presently based on the hearing, which could be 
slightly modified and used for the same purpose of establishing 
norms on a deaf population. The Queensland Test was selected 
for its facility of administration under conditions of reduced 
Lee making modifications unnecessary; a simple system 
of scoring; the fact that the five subtests of the scale are tasks 
which are presently used on existing performance scales for both 
hearing and deaf populations; and finally, the fact that the Test 
is presently being used at the Alberta School for the Deaf on an 
individual clinical basis, but without the use of comparative data 
from which to draw inferences. 
3. The reporting of normative data in this study was limited by 
the small number of cases in any one age category. However, it 
was hoped that this project would initiate the building up of 
norms in the future, and that with increased use, the strengths and 
limitations of the Queensland Test when used with deaf children 


would become more evident. 
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CHAPTER II 


RELATED RESEARCH AND LITERATURE 


Conflicting results have emerged in research dealing with the 

intelligence of the deaf which in a sense appear to be test dependent. 
Goetzinger, Wills and Dekker (1967) state that many of the large scale 
studies of the past found the deaf to be retarded in intelligence from 
2 to 3 years, specifically when either the Pintner Non-Language Test or 
the Digit-Symbol Test was used, and cite relevant studies: (Pintner & 
Patterson, 1918; Reamer, 1921; Day, Fusfeld & Pintner, 1928; 
MacKane, 1932). They also refer to Zeckel and Van der Kolk (1939) who 
reported the deaf to be retarded on the Porteus Maze, and to Oleron (1950) 
who found retardation of about 2 years on the Raven's Progressive Matrices, 
1938. 

Contrary evidence is put forth by Goetzinger and Rousey (1957): 

Drever and Collins (1936)... administered their own performance 
test of intelligence to both deaf and hearing subjects, and 

found the former to be equal or slightly better than the latter... 
Subsequent research (Myklebust & Burchard, 195; Lyons, 19333 
MacKane, 1932) has shown the deaf to test within normal limits 
intellectually when performance scales are used (p.388). 

Myklebust (196) states 'Psychologists continued to study the 
possibility that the child with severe hearing loss was mentally 
retarded (.67)'. He cites studies (Schick, 1934; Streng & Kirk, 1938; 
and Myklebust and Burchard, 1945) which indicated that when individual 
performance tests were used, children in the schools for the deaf were 


of average intelligence, and which contradicted the findings of Pintner 


who used group tests to facilitate the obtaining of larger samples. 
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The question of whether ‘He intelligence of the deaf is 
comparable to that of the hearing has led to a fair amount of research 
pertaining to the psychology of the deaf. Furth (196h, 1966, 1973) 
stands out as a leading figure in research dealing with the thinking of 
the deaf and with the relationship of intelligence and non-verbal 
thought processes. He addresses himself to the question of interpreting 
the cognitive ability of the deaf as compared to the hearing, and is 
prompted to inquire '... whether the differences observed in deaf 
people's behavior are traceable to a different cognitive structure which 
they develop because they lack language. How should one describe a 
cognitive structure? To what cause should one ascribe deficiencies 
which make the deaf appear "concrete-minded" (Furth 1966, p.2)?! Furth 
then goes on to dispel the assumptions commonly held about the relation- 
ship of language and thinking, such as '... the theory that language 
faithfully mirrors thinking; that language is almost the only important 
symbol system, and that language, symbols, and thinking are necessarily, 
even inseparably linked (p.)'. He points out that the terms "concrete" 
and "abstract" were used in rather loose fashion and verbal behavior was 
identified with abstract or conceptual behavior while nonverbal behavior 
was associated with concrete behavior on a perceptual level. From his 
own experience with deaf adults and from some preliminary first findings, 
Furth thinks that it seems more scientific to start with the hypothesis 
1... namely, to expect no differences in cognitive structure between the 


hearing and the deaf, rather than approach with the assumption that a 
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necessary relation between language and thinking does exist (p.)'. 
He concludes 'Thus, those who have hypothesized differences in the 

thinking of the deaf usually employed verbal tests and found their 

theory borne out as they observed that deaf persons were in general 
poorer than hearing persons on such tasks (p.5)'. 

The assessment of the deaf with a variety of performance 
scales and nonverbal tests, some of which have been normed on the 
deaf (Hiskey, 1966; Snijders-Oomen, 1958), has also opened up an area 
of conflicting research, but, nevertheless contributed much worthwhile 
information in the comparison of the deaf with their own peers and with 
the hearing. 

Levine (1971) provides a comprehensive chronological listing, 
comprised of 36 studies dating from 1930 to 1970, pertaining to the 
evaluation of mental tests used with the deaf. 

There is concern expressed with regard to the use of standard- 
ized tests normed on a hearing population in the assessment of deaf 
subjects. Furth (1966) states 

The first consideration in testing deaf persons iss 

very obvious one. Clearly, verbal tasks cannot be relied 
upon as accurate measurements of intelligence in language- 
deficient subjects. While not denying that within certain 
limits, when used and interpreted correctly, such tests 
may give some indication of a deaf person's performance 
level, we believe most standardized intelligence tests, 
relying heavily on verbal ability, would prove very in- 
accurate indices of cognitive ability. Also, any standard- 
ized intelligence test depends for its validity on the 
assumption that a given subject is part of the sample on 


which the test was standardized. The deaf, of course, are 
not part of this sample (paFdas 
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Levine (1971) states 'There are simply not enough instruments 
devised for or standardized on the deaf to cover the many needs and 
situations that call for valid test information ... as a result of this 
impoverishment, testers of the deaf supplement their slim resources by 
dipping into the pool of measures standardized on the hearing (p.83)'. 
This same concern is reflected in several other studies (Hiskey, 1956; 
Birch, 1958; Myklebust, 196; Furth, 1966, 1973; Kearney, 1969; Hanson, 
Hancock & Kopra, 1969; Willis, Wright & Wolf, 1972). 

There is the opinion that since the deaf are, for the most 
part, being educated to cope in the normal world, they should be 
assessed and compared to the hearing. Graham and Shapiro (1953) invest- 
igated the use of the Wechsler Intelligence Scale for Children (WISC) 
with deaf children on the premise that '... much of the emphasis in the 
education of the deaf has been in preparing them vocationally so they may 
be self-supporting', and hence '... since in most instances the deaf 
must compete with the hearing, it seems reasonable that tests for both 
groups be the same, modified only when necessary to exclude items 
dependent upon hearing (p.396)'. They equated 20 deaf subjects on the 
basis of intelligence, sex, nativity, age, color, and health, with 
normally hearing sibjects, in two groups of 20 each. The deaf as well 
as one of the hearing groups were given the WISC using pantomime 
directions. The other group of hearing children took the test under 
standard procedure. The mean IQ's for the deaf and the hearing group 
with pantomime directions were respectively 96.1 and 95.5. The mean 


IQ for the hearing group which took the test when verbal or standard 
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directions were employed, was 101.15. Graham and Shapiro therefore 
suggested that a correction factor of 5 points be applied when the 
WISC is utilized with deaf subjects. They observed that the pantomime 
directions had an effect on the group of hearing children and, among 
other findings, that the deaf subjects were affected by the time factor 
on some of the subtests. They concluded that since the effect of 
pantomime must be considered in any test to be used with the deaf, the 
test could not be used validly to obtain a measure of intelligence for 
deaf children. They then suggested a correction factor to nullify the 
effects of pantomime instructions and stated '... as it is, the test 
can be administered via pantomime as a crude measure (p.398)'. 

Evans (1966) compared 100 deaf and partially hearing children on 
the WISC (Performance) and Raven's Standard Progressive Matrices. Three 
years later, 2 of the subjects were retested. The WISC (Perf.) results 
had high internal consistency, .98 and .89 for age groups 6-10 years and 
11-15 years respectively, high retest reliability (.98), and were 
distributed within reasonably normal limits. The Progressive Matrices 
test was also a highly reliable measure of current intellectual output, 
.90 and .92 respectively for the same age groups. However, the results 
were substantially below normal and showed some fluctuations with time. 
There was low intercorrelations with the WISC (Perf.) results. Evans, 
in discussing the poor performance of the deaf subjects on the Progress- 
ive Matrices, puts forth the hypothesis that linguistic deprivation due 
to deafness might impede the development of abstract reasoning, and 


relates this to some of the subtest results on the WISC: subjects did 
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well on the Block Design and Picture Completion (concrete ability) and 
performed poorly in Coding and Picture Arrangement (more abstract and 
similar to Progressive Matrices). Graham and Shapiro (1953) obtained 
similar findings on the four subtests mentioned. Evans concludes that 
the WISC is a valid measure of the general ability of deaf children. 

Willis, Wright and Wolfe (1972) compared 0 deaf and 0 hearing 
children on the WISC (Perf.) and the Nebraska Test of Learning Aptitude 
(Perf.) (Hiskey, 1955), and found no significant differences between deaf 
and hearing subjects on the WISC performance IQ. Lower scores were 
found on the Picture Arrangement subtest, but the deaf children as a 
group did not appear to respond significantly different from hearing 
children to visual tasks - Picture Completion (WISC) and Completion 
of Drawing (Nebraska). They found low correlations between the WISC 
and the Nebraska for deaf subjects and state that this may be explained 
on the basis that, unlike the Nebraska, the WISC has never been 
standardized separately for deaf subjects, thus there are no separate 
norms. 

Vernon and Brown (196) discussing psychological tests and 
testing procedures in the evaluation of deaf and hard of hearing child- 
ren, point out the caution necessary in selecting tests and the fact that 
not all non-verbal or performance tests are suitable for use with the 
deaf in that they may require some verbal instructions and may also 
contain a time factor. They support one of the findings of Graham and 
Shapiro (1953) pertaining to timed items on tests used with the deaf: 

Intelligence tests for young deaf or hard of hearing children 
(age 12 and below) that emphasize time are not as valid in 
most cases as are other tests which do not stress time. This 


is because these children often react to the factor of timing 
by either working in great haste and ignoring accuracy or else 
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disregarding the time factor completely. In either case, 
the result is not necessarily a reflection of intelligence. 


(p.18). 
Hiskey (1956), in comparing hearing and deaf children on the 
Nebraska Test of Learning Ability and specifically on the Memory for 
Colored Sticks item, found that when only one color was demanded the 
performances of the two groups were quite close. However, when two or 
more colors were presented the hearing children used their speech and 
hearing to an advantage. They would repeat the colors aloud while 
searching for the proper sticks, and this apparently strengthened their 
retention. The same appeared to be true on the Memory for Digits item. 
Hiskey concludes 'It would appear that even a non-verbal response of 
the immediate recall type often is strengthened through the utilization 
of supplementary sensory and motor cues (p.332)'. 
In dealing with the conflicting view of whether to compare the 
deaf to the hearing or to a deaf population, in the use of psychological 
tests, Levine (1971) sees the problem as one of semantics in the use of 
the word 'world' when it is said that the deaf live in the same world 
as the hearing: 
As used in psychology, and specifically in test construction, 
the term "world" does not refer to a place but to a body of 
experiences and, in fact, to the specific bodies of experiences 
on which tests are standardized. 

She sees the deaf child's world as 


.-- a place of widely differing sensory, perceptual, and 
associated life experiences from those of the hearing. 


Consequently; 


... even though deaf and hearing children live in the same 
place - even the same home - they can nevertheless be worlds 
apart psychologically (p.83). 
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Levine cites Birch (1958) 


LS 


as holding the view that 


-.-- in the psychological appraisal of seriously handicapped 


children, the major 
determine the kinds 
promote the child's 


purpose and immediate concern are to 
of training and experience that will best 
functional adaptive abilities rather than 


to predict whether the child will eventually be able to compete 
successfully with his age-peers from the population at large (p.8). 


Kearney (1969) the only one, to date, who has conducted a 


study on the use of the Queensland Test with deaf children, saw a need 


for an investigation into 
cognitive capacity of the 
deafness being associated 
determined. Her research 
fully the adequacy of the 


cognitive ability of deaf 


the availability of tests of the general 
deaf so that the serious implications of 
with their cognitive functioning could be 
was undertaken in order to investigate more 
Queensland Test as a measure of the general 


subjects. She recognized the fact that an 


adequate test for the deaf should meet the following conditions: 


oy not require the 


use of overt language in giving the 


instructions or in order to communicate the problem; 


2. the responses must not be oral or written, that is, 


they should be such as can be visually demonstrated and 


imitated; 


3. the test items should not require ‘internal language', 


that is the use of words as opposed to the use of images in 


the forming of concepts and ideas, for the solution of the 


set task. The Queensland Test met the above criteria (p.h). 


In discussing the construct validity of the Queensland Test, 


Kearney refers to theorists who have studied human intelligence (Vernon, 


1965; Thurstone, 1957; Guilford, 1957; Wechsler, 1958) and states that 
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'... for the purpose of this research, the problem of the exact nature 


of intelligence must be postponed in favour of the investigation into 


the measurement of cognitive ability', and then states 


It would seem that the five subtests of the Queensland Test 
involve the measurement of memory (retention), motor skills 
(reproduction), cognition, observation (visualization), 
reasoning, abstraction, spatial and number skills. None of 
these is measured by fewer than three of the sub-tests nor 
more than five. Each of the tests in turn measures at least 
three of these abilities (p-.11). 


She recognizes that verbal factors such as Thurston's 'word fluency’. 


Wechsler's 'verbal comprehension' and Vernon's 'v:ed', are not measured 


by the Queensland Test and says 'The issue that remains is whether 


intelligence can be measured without taking a verbal factor into 


account (p.11)'. However, she points out that it has already been 


shown that the deaf cannot be fairly assessed using tests which contain 


verbal- items and that the non-verbal tasks must be divested of verbal 


components even when these are in the form of internal verbalization. 


In her study which was conducted in 1965-66 (Kearney, 1969) 


120 children from the School for the Deaf in Brisbane, aged 7-1 years, 


were matched with a similar number of normal children in the same age 


and grade level, from a typical state school, and administered the 


Queensland Test. One year later, the eight year old population (15 Ss) 


were retested using a wide battery of tests including the Queensland 


Test. 


Briefly, the results were: 


1. There was a significant difference between the deaf and 
hearing samples (p<.001); 


2. Test-retest reliability: using Queensland Test (QT) total 
scores, the results were compared and indicated a high test- 
retest reliability (r = .82) for this small sample; 
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3. QT scores were correlated with teachers! ranking on 

academic achievement, using Spearman's rank order correlation. 

The results (P = .69) indicated the Queensland Test compares 
favorably with academic achievement and general classroom ability; 
h. QT scores were converted to tentative IQ norms and compared 
with the WISC and the Non-veral Intelligence Tests for Deaf and 
Hearing Subjects or S.O.N. (Snijders-Oomen, 1959). The following 
correlations were obtained: QT and WISC, r = .825; QT and S.O.N., 
poe 718.) WisG andeS,0UNe, ro= 79. 

Those subjects who performed better on the Queensland Test 
than on the other two tests were all poor verbalizers and had 'very 
severe' to 'profound' hearing losses. The converse was true: those 
who performed less well on the Queensland Test than on the S.O.N. and 
WISC were all good verbalizers and had less severe hearing losses. It 
was concluded that their verbal ability may have influenced their scores 
on the WISC and S.O.N. As well, it would seem that the Queensland Test 
may be a better measure for those who are not so proficient verbally. 

One additional study was found which made use of the Queensland 
Test, but with a subnormal population, namely the mentally retarded 
(Cartan, 1971). This study was not available in print. However,“a few 
observations from the abstract are worth mentioning. The Queensland 
Test was used with both children and adults. Correlations were obtained 
between the QT and the WISC, WAIS, and the Stanford-Binet, Form I-M. 

The correlations are not reported but it is mentioned that the highest 
correlations were obtained between the QT and the WISC full scale and 
WISC performance scale. Correlations between test scores and teacher 
ratings were also carried out and it was observed that the Queensland 


Test's usefulness with the population studied may be mostly in 


predicting classroom performance. 
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The Progressive Matrices Test (Raven, 1938, 19:7) has been 
used to some extent in the assessment of the deaf, with conflicting 
results. 

Oleron (1950) tested 2:6 deaf subjects between the ages of 
9 and 21, using the Progressive Matrices (1938). Results indicated 
the deaf to be inferior and with slower mental development. He con- 
cluded that 'Deafness impairs capacity to use abstract forms of 
intellectual activity (p.192)'. Vernon and Brown (196) rated the 
Progressive Matrices '... good as a second test to substantiate another 
more comprehensive intelligence test ... easy to administer and score 
... yields invalid test scores for deaf children who are impulsive and 
who tend to respond randomly rather than with accuracy and care (p.416)'. 

As reported earlier in this chapter, Evans (1965) indicated 
the Progressive Matrices test to be a highly reliable measure of current 
intellectual output but that the results were substantially below 
normal, showed some fluctuation with time and correlated quite low with 
the WISC performance scale. Goetzinger, Willis, and Dekker (1967) 
tested 96 deaf subjects on the Progressive Matrices, 1938. Results 
indicated them to be approximately 2 years below the norm for comparable 
ages. 

Goetzinger and Houchins (1969) conducted a study using the 
19:7 Goloured Progressive Matrices with deaf and hearing subjects. They 
also investigated methods of directions: pantomime compared with verbal, 
and explored the influence of sex on test performance. The sample was 


comprised of O deaf and hO hearing children equally divided into two 
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age groups, 6% and 8's years of age. Results indicated no significant 
difference as a function of age level or sex; no difference in age 
between the deaf and hearing except between older and younger subjects, 
which was to be expected; both deaf and hearing improved in performance 
as a function of age; pantomime directions did not significantly alter 
performance; both groups were within the normal range of intelligence 
as measured by the Nebraska Test of Learning Aptitude and were not 
significantly different on the Progressive Matrices; elementary school 
deaf children performed as well as their hearing counterparts on the 
19:7 Coloured Progressive Matrices. Goetzinger and Houchings reported 
the Progressive Matrices was easy to administer and convenient in that 
it does not require the services of a school psychologist for 


administration. 


Establishing Norms. 

The difficulties inherent in establishing age norms with small 
numbers for each age group are presented and discussed in most texts 
dealing with statistics and educational measurement. However, guidelines 
in setting up preliminary norms, as in this thesis, are not offered 
(Ferguson, 1971; McNemar, 1969; Guilford, 1973; Thorndike & Hagen, 
1969). The Standards for Educational and Psychological Tests and Manuals 
(American Psychological Association, 1966) provides some parameters 
within which one can conduct a project of a preliminary nature such as 
the one being presented in this thesis. Following are some pertinent 


sections: 
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F5. Norms should be reported in the test manual in terms of 
standard scores or percentile ranks which reflect the distri- 


bution of scores in an appropriate reference group or groups. 
ESSENTIAL (p.35). 


F6. Norms presented in the test manual should refer to defined 
and clearly described populations. These populations should 

be the groups to whom users of the test will ordinarily wish to 
compare the persons tested. ESSENTIAL (p.35). 


F6.31. If the sample on which the norms are based is small 
or otherwise undependable, the user should be cautioned 
explicitly in the test manual regarding the possible magni- 
tude of errors arising in the interpretation of scores. 
ESSENTIAL (p.36). 

Bean (1953) states 
Tf the individual who constructs the test is unable to obtain 
a very large group that is in any sense "typical", he may use 
deciles instead of 100 to express a rough position for scores 
in a smaller population. If the resulting curve from a group 
of limited size seems to approach a normal distribution fairly 
closely, this finding at least indicates that the test is 
suitable for that particular group ... Norms from small samples 
should be used with caution (p.17h). 

To summarize, the literature reviewed provided an overview 
of research concerned with the intelligence of the deaf relative to 
the hearing world and, more specifically, to the assessment of the 
intellectual ability of the deaf and the instruments employed in the 
process. Research pertaining to the Queensland Test and the Progress- 
ive Matrices, the instruments used in this thesis, was also presented. 


Finally, a brief reference to the establishment of norms based on a 


small sample was put forth. 
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CHAPTER III 


PROCEDURE AND DESIGN 
Introduction 

The primary purpose of the study was to develop norms for 
the Queensland Test based on a population of deaf children attending 
a residential school for the deaf. 

Performance on the Queensland Test was compared to performance 
on the Progressive Matrices, which also yields a measure of non-verbal 
intelligence or cognitive ability. The relationship of the variables 
of sex, level of hearing, and residential status with the Queensland 


Test was observed and the results reported. 


INSTRUMENTS 

Queensland Test 

Developed at the University of Queensland and published in 
1970, the Queensland Test is based on cross-cultural research conducted 
over a period of ten years and sponsored primarily by the University 
of Queensland and the Department of Health, Education and Welfare. The 
major preliminary studies were conducted among indigenes of Papua-New 
Guinea and the Aborogines of Australia, with comparative data from 
Australians of European descent. One of the latter samples was the 
subject of a study conducted on 120 pupils from the school for the deaf 
sn Brisbane (Kearney, 1969). The Test is essentially based on the 


unpublished PIR (Pacific Island Regiment) Test and the New Guinea 
Performance Scale (See McElwain & Kearney, 1970). 
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The QT is defined as a performance test of general cognitive 


capacity designed for use under conditions of reduced communications, 
and is administered completely without verbal behavior by either the 
examiner or the subject. It consists of a battery of five subtests 


of varying kinds: 


1. Knox Cubes - consists of four black 7/8 inch cubes spaced 
at equal intervals and attached to a white base frame 8 inches 
long. There are two detached black 7/8 inch cubes used for 
tapping. The examiner gives the subject a detached cube and 
with the other in his own hand taps a sequence on the frame 
and then invites the subject to tap the same sequence on the 
frame; 

2. Beads - similar to the Stanford-Binet items which involve 
copying a bead chain from memory, this subtest consists of 18 
loose beads of three distinct shapes: cubical, spherical and 
cylindrical; and a set of 10 fixed patterns used by the examiner. 
There is a template which has two grooves, one for the model 
pattern and one used by the subject, who must construct from 
memory, the pattern which has been exposed for a set time. 
Patterns increase in length and complexity. A cover is used 
to conceal the pattern from the subject after the prescribed 
exposure. | 

3. Passalong - This subtest is similar to the sliding block 
puzzles which have appeared as popular children's games. The 


subject is required to slide tiles from a fixed starting position 
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in a frame to an arrangement which matches a mirror image 
pattern shown on a card. The task is clear and unambiguous. 

A card which is the same size as the frame is presented to 

the subject. Printed on it is the arrangement of tiles that 

the subject is required to match. The printed arrangement is 
the same size and color as the tiles (blue and red). The 
subject is required to reverse the arrangement of the tiles 

in the frame by sliding them so that they are in the same 
location as represented on the task card; 

hh. Form Assembly - This subtest consists of a single white 
plastic board 1" x 6" with seven set black pieces each of a 
different shape (square, triangle, etc.) glued to it. A grey 
plastic square )" x 4" is on the right hand side of the form 
board. A black plastic stencil is placed on the grey square. 
The area of grey not covered by the black is identical to one 

of the seven designs on the form board. The items become 
progressively more difficult such that in later items the miss- 
ing area requires two or three pieces to fill and thus completely 
covers the grey square; 

5, Pattern Matching - This subtest is basically a derivative of 
the Kohs' Block Design Test (Kohs, 1923), also adopted by Wechsler. 
The main difference is that red and white square tiles are used 
instead of blocks, and the designs are constructed on a frame 
rather than in an unbound space as with the Block Design. 


Patterns are constructed from a card which is exposed for a set 
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time limit. The designs on the cards are the same size as the 
design to be constructed. There is a total of 15 items - some 
similar to items in various of the Wechsler Scales, some from 
the original Kohs!' version, some new. 
Scoring the test involves giving one point for each item 
correctly completed on each subtest. The total score is the sum of 
the five subtest scores. Total administration time is from forty-five 
minutes to one hour. 
Concurrent and predictive validity were established (McElwain & 
Kearney, 1970) by demonstrating the relationship between test performance 
and measures of the criterion behavior, namely educational attainment, 
teachers' assessments of abilities, and performance on other well est- 
ablished tests of cognitive ability. In this particular case, the samples 
were 96 school children for the European sample and 21 school children 
for the Aboriginal sample (a medium contact sample). The tests chosen 
were the Otis Intermediate Test and the Raven Progressive Matrices Test. 
The Otis Test was found to be the most highly valid test for both the 
European and the Aboriginal samples. Correlations of test scores with 
the criterion behavior were positive for all the tests although signi- 
ficance failed to be reached at some age levels for the performance 
tests. This information refers only to one of the several studies and 
methods used in establishing yaliditya 
Construct validity was first examined in the positive relation- 
ship between test scores and age, using the theoretical formulation phe 


a set of scores derived from some 4nstrument such as a test does not 
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show increases with age over the usual period of general biological 
maturation, then the scores are not. measures of general cognitive 
capacity (McElwain & Kearney, 1970, p. 129)'. There was support for 
the hypothesis of a positive relationship between test scores and age 
in every sample. It is reported that the Rasch analysis and the factor 
studies of items indicate that the QT measures a general cognitive 
factor throughout its range. 

Kearney (1969) reports the following results in her study 
based on a sample of 120 deaf children compared with a similar number 
of hearing children in the same grade and age range: 

1. Raw score with age for both samples for each subtest 

showed a mean difference in test scores between the normal 

and deaf group for each age level with smaller mean differences 
for the older subjects (12 years) on the Form Assembly and 
Passalong subtests, and conversely, smaller mean differences 

for the younger subjects on the Pattern Matching and Knox Cube 
Test. There was no significant difference in the slope of the 
regression lines for raw score on age for both samples (t = .196). 
The difference term was also examined and at a t value of 6.78, 
indicated a significant difference between the two samples (p<001l). 
2. Comparison of test-retest scores and of the Queensland Test 


with other IQ tests as discussed in Chapter II, p.p. 1) & 15. 


Coloured Progressive Matrices 
The Coloured Progressive Matrices (Raven, 1947) is a non-verbal 


test of intelligence which was developed by Raven in England, and initially 
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published in 1947. It consists of three sets of 12 problems or 

36 problems in all. The test was originally constructed to supple- 
ment the 1938 Standard Progressive Matrices. Specifically, the 
Coloured Matrices consists of 2) problems or Sets A and B of the 
Standard Progressive Matrices to which were added an additional set of 
12 problems, Set Ab. These problems are intermediate in difficulty 
to 5 and 12 of Set A and 1 and 7 of Set B. Since the test is non- 
verbal it may be used with individuals who do not speak the English 
language, with the deaf, with aphasics and others who have verbal 
comprehension difficulties. Raven describes his test as a measure 

of "observation and clear thinking". The problems were arranged to 
assess the chief cognitive processes of which children below age tbs 
are capable. It indicates clearly whether a person 1St0r 1Seneu 
capable of forming comparisons and reasoning by analogy; and if not, 
to what extent relative to other people, he is capable of organizing 
spatial perceptions into systematically related wholes (Raven, 1956). 
The Raven's Test is not purported to be a measure of general intelli- 
pence . However, correlations of .50-.66 are reported between the 


test and the Binet Scale. Test-retest reliability is around .90. 


PROCEDURE 
Population and Sample 
The population consisted of all students (153) enrolled at 
the Alberta School for the Deaf, Edmonton. They ranged in age from 


5 years, 2 months to 20 years, 1 month. The sample selected for the 


r 
bad adi 


. m : i WNT: 
iwafde1uq SI ‘to aden soxdd 40 atatentes gl . Ter” 


’ ts ; sane ean rs tay $7 Pos 3H =s20'r ‘t brraber ee NE “beer was din Jom a 
ube +0 atteldone JS fe etebends siiiattlte he 
4 ) = ae 


iz 


oviessigdst brabiast 


, fm rec oe din 4 A 
Daun s ‘ao POLITE O¢ zool Tas 


> al »tsibemreiat ote emeidetq eted?P: Si a8 sae kee 


i ef Jaed edd conde JE tee to 7 bois £ bas A dae we: sr et 


faiient ect sseqe dot ob ot afanhiviiiet ¢ sorta Seay ad hase ob fads > 


rov ovad ow sipdig baa entestige agtw:, wrtd atone 5 
~~, 1 

_—se 4 fad hp anism be het nl Sih) ene 7 wena el “ 7 rib eas 

Rom A test eli eedricesh nevel Bret Coie? oot 


ot beshsits stew smeidord ad? *yectstettld 4eafs bn: not a“ ¢ ade 


a f al fo > bn 2 —~™ Se 
Ef ese woled nexhfitde dnisy Fo eee: 28GTY evEdtiniye ‘Wide ts oh > 
4 § r '. < , ‘ = a 7 ss 
et to at ovetey #, teditery wineele abo no tbat ot .eidaqaa 
ton li baa :ynolsns yi sntecesso® bite Sane tingme satin 
| ZA, 


wiheinareo to aldaqss af Sit veigped xoido sat oe 


ae aK 
(Qg0l ,weval) sslode botaled yikes ict tiactie te, " 


ay 
: 
¥ 


~Eifesni Larenss to eft: Meee ia os ott is take ts ung tot at feof 
’ ; ; 
. we be ies ae aralk 
edd asawted qa Os éa, st te: nots ai 4 


\ bes < 


OR, Brann at Linas — ot-tus' 


ty 
‘ek 
ot ve nate 
yan seal ha 
gureball ieee 1 
- _ 4 “= 


25 


study consisted of 9) students (54 boys and 0 girls) between the 
age of 7 years, O months and 15 years, O months as of April 1, 197). 
In terms of intellectual ability, the sample included all students 
in the above-mentioned age range regardless of their level of functioning 
in the classroom. It was not necessary to exclude any student due to 
severe visual or physical impairment which would have prevented a 
valid performance on the tests administered. 
Data Collection 
The School provided the following information on each child 
in the sample: name, birthdate, level of instruction, residence status, 
and level of hearing. 
For the purpose of this study, residence status was categorized 
into three groups: 
1. Day students - live at home and attend school daily; 
2, Resident students - going home every weekend or every 
other weekend; 
3. Resident students - going home less frequently than every 
other weekend, and including students who go to foster homes on 
weekends, long weekends or academic holidays only. 
Once again for the purpose of this study, hearing level was 
categorized into three levels and based upon audiological data using 
the average decibel loss in the better ear within the speech awareness 


threshold: 
1. 59 and below decibel loss; 


2. 70 - 8k decibel loss: 
3. 85 and above decibel loss. 
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In cases where a hearing loss was reduced through the use of a 
hearing aid, and reported, the "aided" hearing level was used as 


the figure for this data. 


Test Administration 

The Queensland Test was administered individually to the 
subjects by the writer, who was qualified to administer individual 
diagnostic tests but had not previously tested or worked with deaf 
children. There were l:2 subjects who had been tested with the Queensland 
Test in May and June, 1973, by a qualified examiner who had experience 
with deaf and ‘hard of hearing! children. It was decided to use their 
scores in the norming data to avoid a possbile inflation of scores as 
a result of retesting after only one year hence and the possibility of 
a practice effect. 

The Test was administered in accordance with the standard 
procedure in the Test Manual. Instructions were communicated through 
pantomime, time allotments were observed, and a minimal use of 'signs' 
and 'finger-spelling' was employed to establish rapport and reinforce 
the subjects, notwithstanding the fact that the examiner's repertoire 
of this new language was comprised of essential expressions learned in 
a one-hour ‘crash! session and with much enthusiastic urging from the 


school staff. No difficulty was encountered in administering the test- 


The 197 Coloured Progressive Matrices Test was administered 
as agroup test to individual classes. The largest group had 10 
students. In each class, the teacher assisted in giving the instructions 


and proctoring the session. Items Al and A2 of Set A were used for 
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demonstration purposes and the answers revealed to the class. When 
an individual arrived at the first item of Set Ab or Set B, he was 
cued, shown where to proceed on the answer sheet, but the correct 
responses were not given. 

Scoring both the Queensland Test and the Progressive Matrices 
was done by hand and performed by the examiner. Only 50 scores on the 
Coloured Progressive Matrices Test were included in subsequent analysis. 
Forty-two cases were rejected on the basis of having been tested on the 
Queensland Test one year ago. Two subjects were absent when the test 
was administered. 

To facilitate later handling, the data for each subject - 
name, sex, birthdate, residence status, hearing level, age when tested, 
and test results, were entered on a "x 5" card, and the cards put in 


order of chronological age. 


DESIGN AND ANALYSIS 


Processing of Data 
1. Means and Standard Deviations were computed for each age 
level on both the Queensland Test and the Coloured Progressive 
Matrices, and the results reported in table form (see Table II 
and Appendix B). 
2. Raw scores for both tests and appropriately coded scores for 
the variables of sex, residence status, and hearing level, were 
transferred to IBM cards for computer analysis, which was carried 
out through the Division of Educational Research Services, to 


obtain product-moment correlations and a three-way analysis of 
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variance, respectively. The data were processed on the 

IBM System/360, in the Computing Centre, University of Alberta. 
3. Frequency distributions of the Queensland Test raw scores 
for each age level were developed and the medians were computed 
on a graph. The same procedure was followed in obtaining the 
ist and 3rd quartiles for each age level. 

. A table of Quartile Norms was developed after necessary 


smoothing of the norms at certain age levels was carried out. 


Analysis 
1. a product-moment correlation was used to test the hypothesis 
that: the Queensland Test will have a significant positive 
correlation with the Coloured Progressive Matrices, which was 
selected as a suitable test of non-verbal cognitive ability 
from which a comparison could be drawn. 
2. A three-way analysis of variance was used to test the null 
hypotheses that: 
a. there is no significant difference in the performance 
of boys and girls on the Queensland Test; 
b. there is no significant difference in the performance 
of students of different levels of hearing on the Queensland 
Test; 
c. there is no significant difference in the performance 
on the Queensland Test of students of residence status 


categories 1, 2 and 3. 


A further look at whether there is any interaction effect 
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between the sex, residence status and hearing level of the students 


was made. 


Summary 

A description of the instruments used in this study was 
presented. The population and sample were described. The procedure 
used in collecting the data, administering the tests and processing 
the data was explained. Finally, the procedure in setting up the 


norms was described and the hypotheses to be tested were stated. 
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CHAPTER IV 


RESULTS AND DISCUSSION 

Introduction 

The purpose of this study was to develop preliminary norms 
for students at the Alberta School for the Deaf for the Queensland 
Test. The Queensland Test was then correlated with the Coloured 
Progressive Matrices using a product-moment correlation. A test was 
used to obtain a .05 level of significance which was deemed necessary 
for the rejection of the null hypothesis. The interaction of the 
variables of sex, residence status and hearing level with students’ 
performance on the Queensland Test was analyzed using a three-way 
analysis of variance. A .O5 level of significance was deemed necessary 


to reject the null hypotheses. 


Norms 

In setting up the norms, the small number of cases in a given 
age group precluded the use of standard score norms, such as stanines, 
or full percentile norms. Quartile norms were selected as being the 
most appropriate for this sample and they are reported in Table ie 

As illustrated in Figures 1 and 2, the medians were somewhat 
erratic, as was the spread, especially at ages 9 and 13. It was 
therefore necessary to fit the medians to a smoothed curved line in order 
to provide practical norms for which the test scores would increase 
with age. A regression toward the means of each group, using a straight 
line equation (see Kearney, 1969, p. 7) was not deemed suitable for this 
data since the scores tend to level off at about age 13 and definitely at 


ages 1) and 15. This can be expected with scores on tests of mental ability. 
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A small number of cases at ages 1 and 15 necessitated the 
combining of the two age groups for the purpose of presenting the norms. 

Means and standard deviations for the Queensland Test are 
reported in Table II, which further illustrates the fluctuation in the 
norms as indicated in Figures 1 and 2. A larger sample would have the 
effect of stabilizing the distribution of scores at each age level, 
resulting in a smoother progression with age. 

The means and standard deviations for the five subtests of 
the Queensland Test are reported in Appendix A. 

The norms provided in Table I are preliminary and should be 
used with caution. For example, if we consider a 10 year old student 
with a score of 37, we can say that he scored higher than half of the 
10 year olds but below the top 25% of the 10 year olds in the school. 
In short, his score falls between the 50th and 75th percentiles or 
within Gis aed quartile. This does not allow the user to discriminate 
between scores of 37 and 39 at age 10. However, the norms do provide 
a basis for comparing the relative performance of students at a given 
age level on the Queensland Test, when used at the iabertausehool 


for the Deaf. 


Hypotheses Testing 
1. <A product-moment correlation was used to rest the hypothesis 
that: the Queensland Test will have a significant positive 
correlation with the Coloural Progressive Matrices Test. A 
significance level of .05 was deemed necessary to reject the 


null hypothesis. 
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The results are reported in Table III. The obtained values 


were statistically significant to reject the null hypothesis. 


TABLE III 


CORRELATION OF QUEENSLAND TEST 
AND COLOURED PROGRESSIVE MATRICES 


FOR 50 DEAF STUDENTS, AGES 7-15 


cll Na NSCS CS a 


af 
.80 ee 8 2001 


The Queensland Test compares favourably with the Coloured 


Progressive Matrices for the sample under study, and using the 
latter test as a criterion, the results indicate the Queensland 
Test is measuring non-verbal cognitive ability which shows 
progress with an increase in age up to a certain level of 
maturation. 
2. A three-way analysis of variance was used to test the null 
hypotheses that: 
a. there is no significant difference in the performance 
of boys and girls on the Queensland Test; 
b. there is no significant difference in the performance 
of students of different levels of hearing on the Queens- 


land Test; 
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c. there is no significant difference in the performance 
of students of different residence categories on the 
Queensland Test. 
A further look at whether there was any interaction effect 
between the sex, residence status, and hearing level of the 
students was also made. A significance level of .05 was 
deemed necessary to reject the null hypothesis in each case. 


The results are reported in Tables IV and V. 


The results supported the null hypothesis in each case and 
further analysis was not necessary. 
The results indicate that a deaf student's frequency of 
contact with the hearing community, such as his family, does not have 
a direct effect on his performance on the Queensland Test. Further, 
a deaf student's relative level of hearing has no direct effect on 
his performance on the Queensland Test. Finally, boys and girls can 
be expected to perform comparatively on the Queensland Test. There was no 
indication of an interaction effect between the variables under investigation. 
One must be careful in arrving at a firm conclusion from the 
results of this study. The analysis of variance was carried out with rela- 
tively low numbers of subjects in the appropriate cells. Perhaps if the 
sample population was greatly increased, the findings would have differed. 
A relatively high correlation was shown to exist between the 
Queensland Test and the Coloured Progressive Matrices. This correlation, 
in part, is due to relationships other than that which is strictly classi- 


fied as cognitive ability. 
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General Observations 

The means and standard deviations for 50 students on the 
Coloured Progressive Matrices, are reported in Appendix B. In addition, 
medians and quartile points were computed as presented in Appendix C, 
and compared with the standardized norms for hearing children as 
reported by Raven (1956, p. 38). It was necessary to combine certain 
age groups because of the small number of cases. Norms beyond age 11 
were extrapolated as they are not reported beyond that age by Raven. 

On the basis of a rough estimate, using medians and quartile 
points, the results indicate that the deaf sample compares favorably 
with the normative group of hearing children. This would not necessarily 
be the case, however, if the sample tested was compared to a similar 
sample of hearing children and tested for statistical significance. 

Several students, age 12 and above scored very high on the 
Coloured Progressive Matrices and were subsequently administered 
Sets C, D and E of the Standard Progressive Matrices in order to invest- 
igate the limit of their performance on the test. In computing a total 
score, Set Ab was omitted as outlined in Raven (1956, p. 12). The mean 
and standard deviation for two groups: ages 12-13 and ages 1-15, are 
reported in Appendix D. This group comprised 19 students from the 
sample of 50 students used in the correlation study. Medians and 
quartile points are reported in Appendix E and compared with the normative 
group of hearing children as reported by Raven (1936, p. le). “The 
results indicate that the 19 deaf students performed within the normal 
range and compared favorably with hearing chiidren on the Progressive 


Matrices, 1938. 
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It was not possible to obtain sufficient test-retest data 
to report the test-retest reliability of the Queensland Test for the 
normative group, or to report the standard error of measurement for the 
norms, as time did not allow the retesting of some hO students who had 
been initially assessed with the Queensland Test in May and June of 1973. 
A small sample of 12 students, ages 8-1), were tested before the inform- 
ation on the students who had been previously tested was made available. 
A product-moment correlation was used to obtain a reliability coefficient 
and a t test, using a difference of means method (Ferguson, 1971, p.153), 
was used to determine the significance at the .O5 level. The results are 
reported in Appendix F. A high test-retest reliability is indicated, 
and taking the value of the correlation coefficient squared, the results 
indicate that .82h or 82% of the variance of the retest scores is 
predictable from the variance of the scores of the first test 
(Ferguson, 1971, pp. 115-117). 

As stated earlier in this Chapter, the small number of cases 
precluded the development of standard score norms. The use of stanine 
norms for this project would have provided a more precise method of 
interpreting an individual score from the norm table. The use of stanine 
norms is clearly depicted in the Mackenzie District Norming Project 
(MacArthur, 1965). 

In order to illustrate the use of stanines with the data on 
the Queensland Test from this study, norms were developed for two groups 


of 15 subjects, and reported in Appendix G. 
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An observation worthwhile mentioning pertains to the admin- 
istration of the Queensland Test and the Progressive Matrices to 
students at the Alberta School for the Deaf. As one having had no 
previous experience with deaf children, I found the Queensland Test 
easy to administer according to the standardized procedure. This can 
be attributed first, to the pantomime directions which are used, and 
secondly, to the tasks which appeared to be of high interest to the 
subjects and relatively free of background distractions which might 
have confused the intent of the task. Timing on some of the items 
utilizes maximum limits and did not seem to evoke pressure on the 
subjects. Tasks such as the Passalong and Pattern Matching present a 
good basis for clinical observation of test behavior and problem-solving 
approach. 

The Coloured ProgressiveMatrices did not present any undue 
problems when administered as a group test. It was noted, however, that 
several children demonstrated more frustration in working on this test 
as compared to the Queensland Test. It was difficult to determine whether 
this was caused by difficulty with the test items or with the method of 
responding on the separate answer sheet. Although the test was admin- 
istered in a group situation, it was possible for the examiner and the 
classroom teacher to provide sufficient individual attention to all 
children thereby preventing an invalid performance caused by confusion 


with the test procedure. 
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Summary of Results 

The development of norms which are reported as Quartiles, 
was presented, along with pertinent information on the Queensland Test. 
A correlation between the Queensland Test and the Coloured Progressive 
Matrices revealed a significant positive relationship (r = .80). The 
results from a three-way analysis of variance which was used to invest- 
igate the effect of sex, residence status and hearing level on a 
student's Queensland Test score were found to support the null hypotheses 
that there was no significant difference. 

Additional observation revealed that the deaf students 
performed within the normal range on the Coloured and Standard Progressive 


Matrices. 
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CHAPTER V 


SUMMARY AND RECOMMENDATIONS 
Summary 
The primary purpose of this thesis was to establish prelimin- 

ary norms for students at the Alberta School for the Deaf, for the 
Queensland Test. The Test was selected as an instrument which shows 
promise in assessing the non-verbal intelligence or cognitive ability 
of deaf children. A comparison of the Queensland Test with the Goloured 
Progressive Matrices was made, using a product-moment correlation. The 
results (r = .80) indicated a significant relationship between the two 
tests. The relationship between the effects of sex, residence status, 
and hearing level, and a student's performance on the Queensland Test 
were investigated using analysis of variance. The results indicated 
no significant relationship. In view of the small numbers used in the 
analysis no firm conclusions should be made. Quartile norms were 
established. The small number of cases at each age level precluded the 
establishment of full percentile or standard score norms, such as stanines. 
Recommendations | 

1. The Queensland Test can be used readily with deaf children 
as a performance scale of cognitive ability. However, results should 
be treated with caution when using the preliminary norms which have been 
developed, and other test results should be used in conjunction with them. 

2. Norms should be built up within the next few years by 
adding to the sample tested in this study, possibly by obtaining data 


from other schools for the deaf which may be using the test, or by 
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conducting testing programs with the Queensland Test at the schools 
for the deaf in our neighboring provinces of British Columbia and 
Saskatchewan. Such a project would make possible the development of 
standard score norms. 

3. Using the current sample, a "retest" should be conducted 
in one year's time in order that the test-retest reliability and 
standard error of measurement can be established. 

h. The Queensland Test should be validated further using the 
WISC (Performance) or the Hiskey-Nebraska (Performance) as a criterion, 
since the literature reviewed indicated conflicting results on the use 
of the Progressive Matrices with the deaf. Also, the Progressive 
Matrices was administered as a group test and it would be more valid to 
make a comparison with an individual performance scale. 

5. With respect to the use of the Queensland Test as a 
clinical tool, research should be directed toward an analysis of the 
subtests to provide such information as intercorrelations, factors being 
measured by each subtest, and more specific application of tesults to 
fie needs of those being tested, such as the deaf. 

6. A representative sample of normal hearing population 
should be tested with the Queensland Test in order to provide comparative 
norms. 

7. With respect to the basis on which the Queensland Test 
was first developed, namely for pre-literates or in situations of 
reduced communication, the usefulness of this test in the assessment of 


native people in Alberta or in the North needs to be established. 
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APPENDIX B 


COLOURED PROGRESSIVE MATRICES (197) 


SUMMARY OF MEANS AND STANDARD DEVIATIONS 


ALBERTA SCHOOL FOR THE DEAF 


FOR 50 STUDENTS, AGES 7-15 


Chronological Age in Years 


7-0 9-10 11-12 13 
Mean 18 22 20.9 30.6 29.0 
Spe 6 lu 2.51 5.29 32 
N 9 12 " 1I2 
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APPENDIX D 


PROGRESSIVE MATRICES (1938 


MEANS AND STANDARD DEVIATIONS 


ALBERTA SCHOOL FOR THE DEAF 


FOR 19 STUDENTS, AGES 12-15 


—— 


Age 
no- 13 
Mean 38.7 
Oe le 10.67 
N 10 
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APPENDIX E 
PROGRESSIVE MATRICES (1938 
MEDIANS AND QUARTILE POINTS 


ALBERTA SCHOOL FOR THE DEAF 


FOR 19 STUDENTS, AGES 12-15 COMPARED WITH NORMAL SAMPLE 


Age 
Quartile 12-13 14-15 
Q3 7 48 
(Wp? (48) 
Mdn 3 4S 
(43) (Ls) 
Q, 26 ho 
(35) (38) 
N 10 9 


a - Figures in parentheses are comparative norms for 
hearing children (Raven, 1938, p. 12) 
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APPENDIX F 


QUEENSLAND TEST 


TEST-RETEST RELIABILITY 


ALBERTA SCHOOL FOR THE DEAF 


FOR 12 STUDENTS, AGES 8-1) 


Test A Test B 
(1973) (197) = 4 
Mean cok 38.0 
Ke 2.365 
Salle 10.34 9.74 iam 
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APPENDIX G 


QUEENSLAND TEST 


STANINE NORMS: AGES 10 AND 13 


ALBERTA SCHOOL FOR THE DEAF 


AGE 
10 v6} 
46-60 48-60 
40-5 43-7 
37-0 1-2 
35-36 O-h1 
33-34 38-0 
32-33 29-37 
21-31 25-28 
16-20 15-2) 
0-15 0-1) 
if 15 
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